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NEW YORK STATE 
DEPARTMENT OF TRANSPORTATION 





1220 Washington Avenue. State Campus Albany, New York 12226 


October 16, 1972 


Mr. Edward V. Hourigan Subject: Transmittal of Soils 
Project Manager and Foundations Report 
NYC West Side Expressway for the Proposed West 
NYS Dept. of Transportation Side Highway 

Building 5 - Room 108 PIN 0024.11.111 


1220 Washington Avenue 
Albany, New York 


Dear Mr. Hourigan: 


In accordance with your request and authorization to proceed 
dated January 13, 1972, this Bureau has completed an initial 
preliminary soils and foundations study for the proposed 
West Side Highway Corridor. 


The report which follows represents an in-depth analysis 
oriented toward providing a basis for analyzing and evaluating 
foundation feasibility and estimated costs for alignment alter- 
nates within the proposed corridor. Final design studies for 
an established alignment will, of course, require further 
detailed investigation and analysis which we are prepared to 
undertake upon your authorization to proceed. 


This Bureau's participation in this project has been under the 
direction of Mr. Richard S. Cheney, Senior Soils Engineer, under 
the writer's supervision. Formal acknowledgment is noted herein 
of the excellent cooperation received from Mr. J. Griek, Region 10 
Soils Engineer and the Region's Soil Section. Close liaison has 
been maintained during the progression of this report with repre- 
sentatives of the Managing Consultants, Parsons, Brinkerhoff, 
Quade and Douglas and your office to insure that our studies 
provided the required information for this stage of design. We 
will be available to provide further assistance as necessary. 


Very truly yours, 


Wm. P. Hofmann, Director 
Soil Mechanics Bureau NYSDOT 


By: Library 
3 oe 50 Wolf Road, POD 34 
Jie 5 Vise Albany. 
Bernard E. Butler Sy Gs EEeS 
Associate Soils Engineer 
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BEB : MVM ec: Mr. G. W. McAlpin 
Mr. A. H. Emery 
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INTRODUC 


In accordance with your request and the authorization contained 

in your memorandum to this Bureau on January 13, 1972, we have 
completed a preliminary foundation design study for the proposec 
West Side ixpressway Project. The corridor analyzed extends from 
the Battery to 42nd St. and is bounded on tne east by the existing 
West Side liighway and on sie west by the piernead line. The 

scope of this task include: collection of existing subsurface 
data; performing additional preliminary borings where neecec 
witnin the corridor, detailed laboratory and field testing on 
samples from these new borings; analysis and correlation of 
existing and new boring data; plotting of boring information on 
base maps; preparation of a detaiiec preliminary report on 
subsurface conditions and indicated foundation design alternates 
with related factors on estimated costs and construction consicera- 
tions. 


Tne new boring work, included in this report, was cvegun by State 
Forces from the Region 10 Soils Section on Fesruary 14, 1972 and 
completed July 6, 1972, at which time a total of 6 borings nac 
been completed, representing £02 linear feet of soil boring and 
79 linear feet of rock coring. The subsurface information logs 
for these borings are saown on Drawing Nos. 12 Sif 1847A thru D. 
During this program, 54 undisturbed Shelby tube samples and 12? 
split spoon samples were obtained anc subsequently analyzec in 
our laboratory. in addition, specialized soil testing was 
performed in the field including 20 vane shear tests to cetermine 
in-situ soil strength; testi an indication of the corrosive 
potential of the soil i the Geonor Corrosion Souna 

in che field and obtaining sult content from samples analyzed 
in our laboratory, and; utilization of geophysical soundings to 
cetermine generalized soil vouncaries, Tne latter investigation 
woicn was experimental, was performed uncer a contract issuec to 
Alpine Geophysical Associates inc. on June ¢, 1972 waoich was 
completed on June 20, i972. The results of tnis study were, 
unfortunately, negative since the soil deposits explored were 
extremely soft, gaseous and not subject to interpretation py 
this or other types of geophysicai metnods. The Soil Mechanics 
Bureau furnisned supervisory personnel for this sticy. 


Summaries of tne results of anaiysis of existing explorations 

are included nerein in tiie form of subsurface profiles, cross- 
sections, and contour drawings. The results of selected laboratory 
tests have been tabulated, correlated, and plotted and are included 
in this report. 


During this corridor study, generalized additional design data 
for specific alternate nighway alignments and interchanges tave 
ceen transmittec to Parsons, Brinkerhoff, Quade & Douglas, 
fanaging Consultants for this project. ‘owever, no specific 
alizomernts within the corridor will te discussed in tris report 
,ecausa tneir status on location, grade line anc type of 
pavement support has not yet reached a stage which justifies a 
detailed evaluation. Tais report is intendec to establisn 


generalized foundation design criteria to permit relative assess- 
ments of various alignments within the corridor. Detailed 
foundation design information will be gathered and transmitted 
after the final alternate alignments are selected. 


SUBSURFACE CONDITIONS 


The subsurface profiles and cross-sections contained in the 
Appendix (Drawing Nos. 1835A thru L), indicate radical variations 
in soil and rock conditions within the corridor. The bedrock 
underlying the area covered by this report belongs to the Mannattan 
¥ormation. The cores obtained consisted of a mica schist with 
numerous muscovite flakes covering tne foliation surfaces. Tne 
rock is highly folded anc forms ricges with major axes trending 
generally north-south. The low areas between the ridges are 

filled with glacial drift overlain by recent alluvial ceposits. 

The glacial drift is composed primarily of rec or gray glacial 
till. The red giacial till is younger and was deposited by ice 
moving in from the west, the older gray till was depositec vy 

ice moving in from the north. These red and gray glacial tiils 

are respectively cescribed on tne subsurface profiles inciudec 

in the Appendix as either Red Brown Sand, Silt, ane Gravel witao 
Bouléers, or Gray Sand with a trace of Silt anc Gravei with Boulders. 


Tne land portion of this corridor is covered with a mantle of mis- 
cellaneous fill containing ali types of soil in accition to woor, 
concrete, and metal fragments. We feel that tne soil samples 
extracted from tne borings are not totally representative of tne 
fill due to the large size material which was encountered but couic 
not be sampled. A research of old tiew York City maps disclose 

that tne shoreline was located along Greenwich St. in 17t°. ie 
approximate location of this shoreline and the present bulkhead 
line is shown on Drawing lios. 19 SM 1636A and B. Since this fiil 
nas been in place for many years we assume that the underlying soil 
deposits are fully consolidated under the weight of the fill. 


it is worthy of note that fill material was encountered at great 
depths between stations 0 and 190 within tne present bulkhead line 
and stations 30 and v5 near tne piernead line. This fili materiai 
was mixed with the very soft organic sils found above. We believe 
that this material was transported by means of large shear failures 
caused by uncontrolled filling over the very soft organic silt 
deposit. 


On the river side of the buikhead line many piers exist which extend 
varying distances into the river. The majority of these piers have 
not been in use for many years. During a pier'’s useful life, 
periodic dredging of the pier slip was necessary to maintain a 
navigable channel for docking. The sediments wnicn flow into tnese 
pier slips are deposited to form a very loose soii matrix. dventually 
as more sediment is depositec, the soil consolidates uncer its own 
weignt. This type of recent ceposition produces a "normally con- 
solidatec" soil deposit, i.e. the subsoil has never oeen subjected 
to any loading other than the weight of the soil wnich exists above. 
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the results of laboratory esting on samples from this deposit are 
shown on Drawing los. 10 Sli 1E40A & B, 10 Si 17424 & D, 10 Sid 1545 
and 10 SM 184€ A \ B of the Appencix. The thickness of this soil 
deposit varies rapidly oetween adjacent piers because the soil 
immediately beneath the piers has never teen oredged. Although 

we have noc obtained a continuous profile of the actual river 
pottom we assume that it resembles a series of subsurface Whilst 
and "'valleys'' in the north-south piane. 


Due to the unusual nature of the soil between the bulkhead anc 
pierhead lines, the lack of existing data, and tne expeditious 
nature of this preliminary pnase of the project it was necessary 

to confine our preliminary boring proyram to the waterncorne align- 
ment, rom these recent borings we have established the boundaries 
of various soil layers and ascertained the physical characteristics 
of each layer. Our laboratory testing was confined to the two com- 
pressitle layers described on the profiles as "Gray Organic Silt 
with a trace of sand and shells", and "Layered Gray Organic Silt 
with a trace of sand, Gray Sand and Silt.” Within the bourdaries 

of each of these yeneralized layers certain variations exist with 
rezard to strength and consolidation properties. Summarization 

ana correlation of physical properties and strengta and consolidation 
properties are shown on Drawing Nos. 10 S4 124CA thru C, 10 St 16424 
thru G, 10 SM 1545, and 10 Sif 12464 thru C. These layers are next 
discussed in more detail. 


Y ORGANIC SILT WITH A TRACE OF SAND AND SiELLS 


Tnis layer may be subdivided into two parts; the first being the 
recently deposited collodial material described avove and the 
second being material which nas been in place long enough to con- 
solidate under its own weigttt and exhibit definite strength and 
consolidation properties. 


The upper zone of this deposit is characterized oy its olack color 
and the amount of oil anda other pollutants contained in the samples. 
This material is extremely unstable, corrosive, and compressible. 
Application of the lightest loads wiil cause shear failures or large 
se.tlements. Under load application the rate of consolidation and 
strength yain is too slow to permit a reasonable duration of stage 
construction without partial excavation. This material is so soft 
that the surface cannot be determined by ordinary soundings. An 
attempt to use geophysical methods failed due to pockets of gas 
and,/or organic material causing camping and distortion of the 
reflection waves. if close river bottom control is necessary, we 
recommend utilizing sounding rods equipped with wire mesh screening 
pads having a large surface area. 


The lower zone of this deposit has been in place for many years and 
contains considerably less organic material and more sana. ‘he 
process of deposition was the same as for the upper zone, but no 
pollutants were found in samples from this zone. Also, the strength 


and compressibility properties of this lower zone are slightly 
better than the above. The important difference is in the more 
rapid rate of consolidation and strength gain due to loading in 

this lower zone, The drainage characteristics of this material 
indicate that a controlled sequence of loading would be feasible, 
although a large amount of consolidation may ve expected from this 
portion of this stratum. Termination of any type of pile founcation 
is not feasible within this deposit. 


In addition pile founcations which extend through this entire 
stratum are assumed not to develop any useful frictional resistance 
in either zone. A measure of the corrosive potential of the entire 
layer was estimated by means of the Geonor Corrosion Sound and by 
laboratory analyses to determine the suifare content of all samples 
within this layer. The following table summarizes the results of 
this testing: 


TABULAR SUMMARY OF CORROSTVZ POTENTIAL DETERSINATTONS 
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PORZ WATER SULFATE CONTENT 


*Test Pore Water 
Depth Sulfate Content 
Tube Mo. feet) Parts per million *** 


* Test depths referenced from pier surface 
For additional information regarding tne Geonor Method see 
Publication No. 42 of the Norwegian Geotechnical institute- 
Oslo, Norway, 1961 

* Sulfate determination performed by N.Y.S. D.0O.%., Materials 
Bureau 5 


Our interpretation of these results indicates that this material 
is corrosive to steel piles at all depths tested. The test data 
indicates that a steel corrosion rate of up to Imm per year can 

be expected for unprotected steel piles. In addition, the sulfate 
tests indicate an average valve of 34°90 parts per million (ppm) 
with a minimum value of 1570 ppm and a maximum of 5943 ppm. The 
U.S. Department of interior - Bureau of Reclamation's Concrete 
Handbook considers the relative degree of sulfate attack as con- 
siderable for 1009-2000 ppm and severe for over 2900 ppm. In 

both cases the handbook recommends the use of Type V cement to 
prevent loss of material and strength due to corrosion. The 
effect on resistance to sulfate attack by increasing pile density 
with centrifugally spun precast piles is not quantitatively known, 
however, it is reasonable to expect this type of concrete to better 
resist sulfate attack. 


This corrosion test data appears to be contradicted by field data 
gathered by *:e¢ various agencies involved with waterfront con- 
struction along the Hudson River. The most recent study which 
discusses this subject was completed in 196c by the Port of New York 
Authority and is described in a publication entitled, "Marine Piling 


Corrosion-New York llarbor.'" Therefore, we recommend that a detailed 
field study of pile corrosion in this area be made prior to designing 
foundations for corrosion protection. This study could be done on 
existing piles supporting the present waterfront structures, many of 
which are currently being demolished. 


Further data could also be gathered on the pier foundations pre- 
viously inspected by the Port Authority and contained in the 
aforementioned publication. 


B. LAYERED GRAY ORGANIC SILT TRACZ SAND, CRAY SAND AND SiL7 


This ancient alluvial deposit extends to great depths especialiy 
toward the northern end of the project. This deposit may also 
be subdivided into two zones of approximately equal thickness. 
However, the distinction between tnese divisions is basically 
with regard to the relative compressibility of each zone. 


From a detailed interpretation it appears that the upper zone 
contains a larger percentage of sand and silt layers than the 
lower. Tnis difference is best shown by the void ratio versus 
log pressure diagrams on Drawing Nos. 10 SM 1842" and G. Note 
that the compression index (C,) for the upper zone is much less 
than the lower. 


In general, both zones of this deposit can sustain the effects of 
moderately high loadings. Any resulting consolidation of this 
deposit will occur nearly as soon as the load is applied. in 
addition, friction pile foundations may be safely installed in 
this deposit with only small settlements resulting. 


RESULTS OF ZNGINZERING FEASIBILITY STUDIES 


Our foundation studies have been concentrated in three areas: 

pile supported structures, roadway embankment construction, and 
depressed roadway sections. All of the above alternates can be 
constructed within the boundaries of the subject corridor. However, 
in particular areas certain alternates are of a lesser degree of 
difficulty to construct and consequently less costly than others. 
Due to the weak compressible nature of the surface soils, spread 
footings are not recommended for any major Structures within the 
subject corridor. 


The following summary, supplemented by referenced drawings, will 
provide a rational basis for comparing design alternates and pre- 
paring preliminary foundation designs. 





4. Pile Foundation Design Stucy 


The properties of the subsoil within this corridor dictate that all 
proposed major structures be supported on deep pile foundations. 
Therefore, an exhaustive analysis was made to compare the desir- 
ability and economic feasivility of various pile types. The feasible 
pile types are listed on Drawing No. 10 SM 1644 which displays for 
each, the recommended design capacity in tons anc tne cost per ton 
capacity per foot of length. Due to the great deptn to bearing and or 
the anticipated nigh loads to be supported only tnree types of higa 
capacity piles were found to be economical. 


A further analysis of tne subsurface profiles within this corridor 
permitted a generalized segme -y segment breakdown in which 
similar pile foundation desiyn alternates could se utilized. ‘he 
results of this analysis and recommended pile types, lengths, anc 
costs are shown on Drawing No, 19 SM i841, Note that the estimated 
costs shown thereon are related to 1971-72 prices and do not reflect 
anticipated future changes. Lateral load soil resistance will not 
be analyzed until specific alternate alignments and anticipated 
design loadings are established. 


In general the depth to a bearing layer of glaciai tiil or ledge rock 
along any land-based alignment is relatively small, i.e. 50 to 

100 ft. The exception occurs in the area between 22nd and 24th 
Streets wnere land alignments built close to the bulkhead line 

will traverse the edge of a deep gorge. in this vicinity pile 
lengths could approacii i80 feet. A major problem on land-based 
alignments will be advancing piles through obstructions to bearing. 
For this reason we recommend that reinforced tips be added to all 
bearing piles. ‘he price for these points has been included for 
recommended steel 14PP117 piles shown on Drawing No. 10 SM 1841. 


The waterborne alternates will cross a variety of complex soil 
deposits in this corridor as shown on the enclosed soil profiles 
and cross-sections. A representation of tne variable depth to 
rock surface is shown on Drawing Nos. 18364 and B. From a 
foundations standpoint, the most economical alignments can ve 
achieved by skirting the edges of these deep yorges which have 
their major axes in a general north-south direction. All piles driven 
to end bearing will exhibit only negligible settlement under the 
recommended loads, However, if friction piles are chosen, the 
location within the gorge will determine the amount of expected 
settlement. These settlement estimates are beyond the scope of 
this report but will be included in future reports for appropriate 
alternates. 


Embankment undation Design Study 


In many areas of waterborne alignments witnin the corridor, roadway 
embankment could be used in lieu of structures. The sections shown 
on Drawing No. 10 Sif 1838 indicate a preliminary determination of the 


requirements for emoankment construction with two alternate side 
slopes. in addition, the cost estimates shown thereon have been 
subdivided to facilitate approximations for the geometrics required 
at different locations. The information displayed on this drawing 
was based on the following assumptions: 


1. The location of the outboard toe of slope for an embankment 
cannot encroach on the channel of the iludson River. The 
outboard limit is defined by the piernead line as established 
by the U.S. Corps of Zngineers. 

Any excavation of organic material woulc be made with a 
hydraulic dredge directly loading into barges for disposal at 
sea. 

ill material could be used which was locally available (New 
York Bay area) and able to be placed hydraulicly underwater 
by controlled methods. 

The final grade of the embankment would be 1° feet above the 
average existing water surface. 

5. The excavation anc fill quantities used for the cost estimates 
are based on average soil conditions along the corridor. 


Of the two alternates shown on Drawing No. 10 SM 1853, the embank- 
ment section with a 1 vertical on 4 horizontal side slope is the 
most economical. The embankment section utilizing a 1 on 3 side 
slope is the steepest which may ve safely constructed without 
additional special stability treatment such as relieving pla forms. 
After the required excavation, either embankment alternate must be 
constructed in two stages, as shown on Drawing Wo. 10 SM 1838, with 
waiting periods beginning at the completion of filling for each 
stage. A six month waiting period is required after the first stage 
before embankment construction can safely continue to final grade, 
An additional one year waiting period is required after stage two 
completion to reduce differential embankment settlement to acceptable 
values vefore paving. 


Sand drains will be required to reduce differential settlements in 
areas where the roadway embankment adjoins or straddles the existing 
bulkhead and at approaches to proposed pile supported structures. 
These sand drains should be installed by the non-displacement method. 
The approximate cost for sand drairs required in bulkhead areas is 
estimated at $250C per station per 10 feet of roadway width which 
extends from the bulkhead into the river to the top of slope location. 
The approximate cost for sand drains required at approaches to pro- 
posed pile supported structures is a lump sum of $50,000 per approach. 


It is important to note that the organic material excavated to permit 
embankment construction could be utilized as fill in the construction 
of land between the existing bulkhead and proposed embankment. A cap 
of granular fill would be required over the organic material. The 
land so treated could be stavilized in about six years at minimal cost. 
If necessary the stabilization could be accelerated by the use of 

sand drains. In addition to creating usable land, this procedure 
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16" Square Concrete (Frome) bos Fp ht 


18 Square Concrete (Frame) 


Req's. | Pt/p- 










Rea's. | Pt. /pijp @$875/P) 





36" Prestressed Concrete ( 5" Wall) 
» @ *650/ Pt. 


122 cane 
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SUMMARY OF ANALYSIS FOR ALTERNATE PILE TYPES 


1# Cost Per Ton-Ft. (Including Group Action)* 
50 60 70 60 “80 
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SUMMARY OF PRELIMINARY FOUNDATION DESIGN CRITERIA 
PILE ANALYSIS FOR STRUCTURE ALTERNATES Boe oat a temacie rehome 


ae: around major existing buried] 
structures. 


F 











Ie ¥, Location Mihowse DeyEius lengib fe ’ ».9 “* Pji- Lengtss measured from 
,vorridor Lateral Limit load Cap. i : face or existing 
'Sepment |Within Segment 1 ivpe Vons Range am ‘ape Remarks oe eround surface. 
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3attery Not applicable - see ; 
HBe rey St. | -pressed roadway treatment ‘** Costs de not inectude steel 
: eat ats. - — FS ee Se pile points which may be 
required for penetrating 
obstructiv & or embedment 
in slopii rock surface. 





PILE h not expected to 
vary across corridor 
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Liberty St.- Bulkhead - 54" dia. 
North Moore St,Pierhead Line |stressed 











iBulkhead- 54" dia. : : 
: F : - : : ’ ic haasectimerearcos 
North Moore ee Line ae a ae ) SEASON ae hi picrnead to buikhead line ese estima. ed costs per 








= 
arrow at : i il irivi 
B SE I 'Opstructions to pile driving may 


‘se encountered to 50 feet 


East. of ; 
Bulkhead Line |i4EP1:  w/pts. 


S — = — 
Depti. co rock increases siarpiy rrom 
east to west while uniformly increasing bamae Pi driving operations on 
south to north. land basec alternates 


ae area is @ i0th St. - rock may be expectea to encounter 
{ 





|Bulknead- 54" dia. pre- ; 
\Pierhead Line |stressed conc. j H aa) Sa 


Barrow St.- Rca 
Lith Sit. East of 
Bulkhead Line |14BP117 wipts. | 12 51 10 sho OL ||S1* 30 











varies uniformly in both directions numerous wc sities and 
obstructiois. 





Bulkhead - GOO's4n dia. 
\East of pier- 
head 

G00" East of 
Pierhead - 
Bulkhead 


pre- 
stressed conc. 


beprh to rock rapidly increases 





from ¢ast to west kkeKE Except as noted under 
a "Remarks", all pile foun- 





360" dia. pre- Ks Dzepest part of gorge area - piles F 
stressed conc. } 18.0% 1$2..0G |designed to carry load in friction dations extend to end 
lL aH —— = = bearing on Gray or Brown 
East of Pile lengths do not vary significantiy glacial till or ledge rock. 
Bulkhead 14BP117 w/pts. x SOG bee GO, pean eee ene 
a ot eel ate MeN ipo eke! 

00° Either ao 
side of pulk- 
jhead line ee 
TOO" west of |30" dia. Gorge area - piles desivned to 


bulkhead to stressed conc. 200 150 5 $28.00 I$2: ‘ 5 E 
|pierhead 28.0 oaks carry load in friction 

















54" dia. pre= | + (Obstructions to pile driving 
stressed conc. 150-180 -90 {$i ay be encountered 














100' east of Pe ae P ak vs . = Pile lengto uniform! y increases 

bulkhead to 148PLL7 w/pts. ia 105-140 : es ' jJeast to Sekt 

western limit eae Aree os 

Bulkhead to 54° ee pre= Nani eee Pile length uniformly increases east 
: = a C= ay } 

pierhead stressed conc. |} | 7° 18E :o west anu decreases south to north 
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would reduce the unit cost of unclassified excavation by $2.00 per 
cubic yard because disposal at sea of *nis material would not be 
required, 


C. Depressed Roadway Design Study 


Our study of depressed roadway foundation designs included three 
alternate methods of treatment: mass concrete slab and gravity 
walls, concrete slab and walls with pile tie-downs, and slurry 
trench walls. After analyzing these alternates we found that 
certain alternates could be effectively used in combination. A 
summary of the results of our analyses and accompanying cost 
estimates are shown on Drawing No. 10 SM 1844. This information 
and the following discussion provides the basis for comparing 
design alternates anc preparing preliminary depressed roadway 
foundation designs, 


Mass concrete slab and gravity walls appeared to be best suited 
for only shallow installations not requiring dewatering. Deeper 
installations would require extensive temporary sheeting and de- 
watering procedures besides requiring added mass to resist antici- 
pated uvdrostatic uplift pressures. 


Concrete wails with a connecting roadway slav utilizing pile cie- 
downs incorporating anchors embedded into rock may be used to resist 
large uplift pressures. This system would te installed by driving 
sheet piling at the lateral limits of the depressed sectior to a 
prescribed depth below excavation level. The soil within the 
sheeting rows would: then be excavated with the ground water maintainec 
at oriyinal level to prevent Vottom biow-out, When the excavation 

is completed to the prescriced depth, an adequate number of piles 
would be driven underwater to ledge rock. ock anchors would be 
installed in piles bearing in rock to resist anticipated uplift 
Pressures, hen a concrete slab would oe tremied around the piles 
and allowed to set 5efore dewatering and constructin: the permanent 
concrete walls while using the existing sheeLing as the back form. 
Interior bracing would be installed as governed by the sequence of 
construction. jor pile lengths in excess of 100 feet, a mass 
concrete tremie slab would be more economical than the aforementioned 
tie-down system. Although the tie-down method is feasible, it is 
fraught with construction proolems and does not appear to provide 

the economic benefits inherent in the slurry trench wall method. 


Yhe ‘slurry'' method provides a permanent water-tight installation 
wnen tne walls can ve economically keyec into ledge rock, ite 
major economy effected is the elimination of the temporary sheet 
piling which would be required in either of the above mentioned 
metnods, istorically, tne major difficulty in deep foundation 
construction in lew York City has seen the installation and safe 
maintenarice of temporary sneet piling. T£ an adequate key into 
rock can be acnieved for the slurry wali, the soil may be removed 


to design level with only a minimum of dewatering required. Con- 
struction may then proceed in the dry, provided an underdrain 

system is installed to remove the relatively small quantity of 
water expected from seepage. This construction technique was used 
with great success at the World Trade Center which is located within 
close proximity to the proposed West Side Highway Project. in : 
addition, sand drains could be provided to locally relieve any 
excessive hydrostatic pressure caused by leakage through either 

tne seal or badly fractured rock along the bottom, 


Tf the rock surface is not within am economic depth, the slurry 
method may be used in combination with either the mass concrete 
method or tie-down method to permit dewatering and roadway con- 
struction in the dry. This combination system is detailed on 
Drawing No. 10 SM 1843. 


Depressed roadway sections whicn straddle or adjoin the existing 
culkhead will require special treatment. initially an embankment 
would nave to ce constructed adjacent to the existing bulkhead 

in accordance with Drawing No. 1U SM i855. The end limit of the 
embankment surface would be extended at grade for a distance of 
approximately 20 feet peyond the outboard face of the slurry 

wall. This added width of embankment is required for the "slurry" 
equipmeni.. Construction of a “slurry'' wall could then proceed 

as outlined above. 


SUTURZ “OUNDAI TON INVESTIGATTON AND DESiCN STUDIES 


We have confined the feasibility study presented herein to the 
corridor bounded on the east by the existing West Side Highway 
and on the west sy the piernead iine. More extensive alignment 
and interchange studies woulc only delay the submission of this 
report. At the present time, however, several additional borings 
have been completed by the Region 10 Soils Section in areas pro- 


posed for interchanges. In addition, a program of field permeability | 


testing nas been initiated to enable determination of dewatering 
criteria for depressed sections located on land. ‘These permeability 
tests will oe performed in both soil and’ rock deposits. ‘tne results 
from tiiese additional explorations ard tests will be made available 
woen completed. 


It is anticipated that certain alternate alignments will be 
selected for presentation at a public bearing. We will be avail- 
able to provide additional input, as required to be used in the 
evaluations of these alternates. Upor their selection additional 
foundation design work may se required to refine the estimates 
contained in this report. iowever, we would not anticipate any 
proclems in providing additional preliminary cesign information 
witoin the time remaininz tefore the public hearing. 
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SUMMARY OF PRELIMINARY FOUNDATION DESIGN CRITERIA 
DEPRESSED ROADWAY TREATMENT 


__— — Roadway Width Varies : Chi aes 


Slurry Wall * | aid Sey ______ Sonventional Wall * 
Construction ** a“ = . Construction 








Unclassified gxcavation (Disposal @ Sea) Est. Cost - $259/Sta/ft. of 
roadway width 


Unit Cost - $3.50/yd.~ 


Existing Ground Surface Existing Ground Surface 











.° Thick Reinforced Concrete Wall 
ESt. Cost, = S20/£t: 





Pavement ast. Cost - $200 /Sta/ft. of Roacway Width 


j Unit Cost - $2.00/£t2 









Reinforced Slurry Wall 


> ——— 


Cost - $20/ft. 





fermanent Sheet Piling 
ist. Cost, = .$10/£t.< 





Tremie Seal (15‘ thick) 






¥st.) Gost = $5760/Sta/xee. of. Roadway Width 









Unit Costs - Conc. @ $100/yd~ r } imbedment to be determined 
excavation @ $3.59/yd- 
} 
L i 
or 
[ mee Note: al 
thick Reinforced Slurry Wall wae > ; , 
a ; F : : me For a pipe pile length 
2" into rock, A iie Down System (includes 6' seal, 50' piles) *** Pees TAA Oe 
= rah aes eA 3 greater tnan 19° feet 
eee st. Cost. - $70;ft.” __ and rock anchors. a tremie seal would be 
} Set > ~ S42 t } y - ase 
cho Pee ast. Cost - 34620/Sta/ft. of Roadway Width | more economical. 
| fore ment Unit Costs - Conc. @ $100/yd~. - 
determined zxcav @ $2.5G/yd~ 
Rock Anchors @ $iC00/for 1000Uips 
ie Piles @ $15/£t. 
H 
i <a} STATE OF NEW YORK 
DEPARTMENT OF TRANSPORTATION 
BUREAU OF SOIL MECHANICS 
1. Cost estimates do not include pumping costs for temporary dewaterin, INTERSTATE ROUTE CONNECTION 5Si8 
or bracing system wh necessary. - : ye RCRA PADIR ABER ERR COE ae ee 
9 A * _ rey . : - - =" e 4 PIN 0024 It iit 
2. Sost estimates do not include facial treatment of walls, e PREPARED 8Y:2~> = 7. rey DEPRESSED ROADWAY TREATMENT 
+ sock ancnors may not be required where piles can develop uplift erat to 
resistance in friction. : DRAWN BY: a. A 4rd Sa) APPROVED 70/73 1972 
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( sive subsurface explorations -am in conjuncti 
with an extensive laboratory and field testing program and an 
in-depth foundation design analysis will be required for final 
design of this project after the public hearing stage. This 
Rureau is prepared to undertake all of these tasks upon receipt 
of formal authorization to proceed. 





























SOURGSS OF SUBSURFACE INTORNATIUN 


Tho following to the Liecing of all sources of aubsurfece 


information used for the preparation of drewings numbered 


st 


through 295M 1836. Thies tnformetion wee ecquired 


ts tough thie Depearcmont's Deputy Project Menager for the 


Weat Side Sxpreseway Project, The prefix on the boring number 


refers to the perciculer source as follows: 


cot 


C4 


oure. 
Venn Centrel ta. (tudeon Tuoes) 
Port Auchority (George Waenington Bridge) 
Poct Authority (Heliport ~ 20th St.) 
Port Auchority (World Trede Center) 
Port Authority (iloivand Tunnel) 
Port Authority (Land Fill @ Woela Trade) 
Vort Aucnority (Lincoln Tunnel) 


Port Authority (Ocean Liner Terminal) 


New York City Dept, of Puulic Works 

Nocth iver Water Pollution Control Project 
South Branch Sewer 

Contract 1 

Bank St. to S$Cth St. 

Seme as obdove-contcact 2A 


Sth St. to St. Cleic PL 


Seme a8 above-contract 2B 

St. Clete L. to vort Forebay 

Same a8 sbove-contract © 

lu2ad St. to 214 Se, 

New York City Dept. of Public Works 
Borough of Manhattan, Newtown Creek P.c.P, 
Soutn Branch Interceptor Weet Side, 
Clarkson St. to Bettery Park 

New York City Dept, of darine and Aviation 
New Pier 9% = North River 

Warron George - boring Contractor 

Now York City Dept, of Marine and Aviation 
Proposed Pier 4° = North River 

Holland Amorica Lines, Roberte and Shaofer 


Consulting inge., Warren George Boring Contractor 














Desimicy (Woo Plestf{e Sot tp) 


Very laone 
Loose 

Medium Compact 
Compact 

Very Compact 


vouslsrency (Ylestie Botlp) 
435 Soft 
bolt 
tite 
Set. 
Hard 





Me 


L- 


New York City Dept, of Marine and Avietion 
Kew Plere 72-74-7 + North River 

haymond International 

New York City - Dept. of Marine end Aviation 
Test Boring for Economic anc Physical Survey 
and Study Worth River Weterfront Aree 
Yennedy and Riegger Drilling Co., inc. 

New York City Dept, of Marine and Aviation 


New Pier $7 + North Rive Madigan Hyland Ingres, 


Battery Park City Authority 
Pier 14 = rier 16 me 





» Rucledge, Wentworth and 
Johnston Consulting Zigineere 

New York State Dept, of Public works 

Miller Highway = 1960's 
S7th St. to 72nd St, 
Herdesty and Hanover Consulting 2ngineere 

Index of Borings, Transportation Administration, 
Battery Park to 72nd St,, New York City 

New York State Dept. of Transportation 


Miller ixprosawey 1972 


BATU NoTS 


Zlevetion 320,00 has been arbitrarily esetatlished for thie 


prosontetion es 





ing equivalent to elevation 2,750 above 
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